Abstract
Introduction
pretreatment requirement (to remove co-existing hydrogen-consuming bacteria) and positive 1 energy gain [18, 19] .
2 Table 2 summarizes the microbiome involved in the DHFP process of various types of 3 industrial wastewaters. Taken into the view of importance of wastewater treatment and co-4 generation of hydrogen gas, various types of microbiome, viz., pure cultures, co-cultures, mixed 5 cultures and enriched cultures were investigated for stable and efficient hydrogen production 6 from wastewaters. Generation of hydrogen from industrial wastewaters was significantly 7 influenced by the inoculum type, composition and biodegradability nature [18] . Among them, 8 inoculum source portrayed a major factor in deciding the performances of hydrogen production.
9
Since, the prevailing fermentation metabolic end products influenced by the activity of the 10 hydrogen-producing bacteria population. The microbiome used for the hydrogen production 11 from wastewater include: mixed consortium of anaerobic bacteria obtained from soil, compost,
12
anaerobic digester sludge and pure cultures of isolated hydrogen producing bacteria [20] .
13
The main advantage of pure cultures over the mixed cultures is relatively high yield,
14
however the chance of contamination and difficulties in maintenance are the major aspects need 15 to be considered, besides the shift in metabolic pathway are easily detected due to the limited 16 microbial diversity abundance in the system [20] . Additionally, the improvement of hydrogen 17 production rate and yield can also be done by using the metabolic engineering applications [10] .
18
On, the other hand, exploiting the usage of mixed culture is considered as a practical approach to However, the key challenges relied with the application of mixed culture operation is the co- role in improving the hydrogen production performances from rice mill wastewater.
20
The combined two-step acid and enzyme hydrolysis of rice mill wastewater leads to the 21 significant improvement in the specific hydrogen production rate (SHPR) with a value of 35.4
22 mmol/g cell .h than the individual pretreatment of acid and enzyme hydrolysis of 32.4 mmol /g cell .h and 32. 6 mmol/g cell .h, which shows that appropriate pretreatment and or combination is showed a 2.2 times higher yield (165.3 mL/ g COD) than the non-supplemented distillery 10 effluent. These studies, showed that types of inoculum, initial pretreatment of wastewater, 11 supplementation of external nutrients majorly influenced the overall performances of hydrogen 12 production from industrial wastewater streams by pure culture. [20].
The Co-culture mediated hydrogen production from wastewaters are quite few and for 21 instance in a study by Sivagurunathan et al. [26] , the addition of facultative anaerobes 
